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?ia.aoi »iseua. 

oiE-iej ^aisei (en 

3.000S! 
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if ^l^eflofl ol<H^, 

3iL» #3*Rr alH^EM-; 

^sHr* t^t}^ pwm isHH 1 ^; 

4>7l PWM €SHr#£l 7}&& ^7)^i^^o\] %-7}S\o] <£&i#<&-i; <*\^5. 
Al7] |£S ^SKf ^Bi!- ^^^^71^ 3g^S-^ 
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[3^4] 

^-71 PWM ^«^r#£r, ^-71 XI 1 ^^^r^S.-r-^^ #7] #7]^£3}JiS 
[3^8- 9] 

#7) Al^^o] uflEie] A>-g.^ofl nfl f ^ 7l <q 7>^5]^ = 

#7] PWM7>^^iL^l «a-S-«fl>H ^^r7> o}-g-fr| #7] }&7)2,^2.o]} 

^ 7} ^}±r ^7} ^^JL^7l ^^9] #712:^^* #^*Rr 7>^PWM 

#31 <4; 
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*>fe T^^fe oJj^^Al 71^1 olrf|Ei ^i^^S ^^Hr 

/ 

In 
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[^bi^] mm 

0001 

[*H#SJXU 2003.05.29 

[g*S£| ^?SS] eij§SA|^|£| ojtHEi ^ISxl SI 

[gJ-g£| Apparatus and method controlling invertor pulse width 

modulation frequency in LCD 

[§§] sixiaa ^sjai- 

[ # el 3 = ] 1 -2002-0 1 2840-3 

[CH£|OI3H] 9-2003-100041-1 

2003-025414-9 

9^H^|] WOO , Jong Hyun 
[^SJ^S^] 640704-1019648 

459-748 

[^^] s^ise s^iai x\&m oi^mom^ 101-307 

[^31 KR 
[^JAIS?] §^ 
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CH£|oi (el) 

20 a 29,000 B 

[jf^tas] 9 ^ 9,000 a 

02 0 a 

[£JAHi^£] 11 g 461,000 S 

[t™ 499,000 a 

[§¥AHW] l.flSf/H -aA||A|(Ee)_1S 
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[ASH] 

^^#elM3 sefloj ^^(Vsync)l- ^r^Jl, 

ol Hefl<y ^sHMl <3^* PWM ^^K^ 7}^} *}±r ^ 

7^>7ll olfi^ ^0^5. .S. <^^-&5lH^ Sefloj ^S^M" 7>^ 

^ PWM ^^Ht^I ^S^HHl 4^ ^t^^M^ S^-Sr^-fr tg-^^- 

5^. Stb ^B)^ PWM ^r^HM- *M 7}^a]AS 

£ 4 

ol^Ei, PWM, 7}^, &7] 
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^^JL^l7l^ <£n\B\ ^s-^S: S^^l ^ U-^ {Apparatus and 

method controlling invertor pulse width modulation frequency in LCD} 



<4> i 4^ ^- ^ofl tt)-^- PWM ^«-7lS] -y-Afl ^S., 

<5> J£ 5^r ^<^1 #^ ^r^5L. 

<6> * £^ ^-^-ofl tfl^ ^S^l ^ * 

<?> 200 : ^HeflAl^ol^^]<>|«- 210 : ^Bl^ 

<8> 220 : <^c]i#5lH 230 : t^]^ 

<9> 240 : PWM 250 : °]^Bl 

<io> 260 : ^^ifeflol ^H. 
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<i2> ^^S^l7l(LCD)^, 7l^ 3E*l#*lS] CRTS]- hIjESIH ^wl^i^l ufl-f ^jn, 

iHW^ JL^SL }£<L*1, Jf3]<4 ^Tfl uflo. ^-^Tfl 7j 

3} CRT £Me1^ ^*H^ ^1^ wv^. - «>ofl tJ^nV, 6B^ aA]7l ^ oje^ ^l 

<b> ^"71 q$S.A)7}7} z\^m<L3, °\-%-$3L 91^ AW^-S., ^H^^^EiSf PD 

4# ^tfl-g-71711-^; # ^ 5U^. ^eofl^- ClliHt ^^oflA^ 

5H1 D B-T- e ^ ^1^^- ^tfl-g-7l7l#oj ^tfl-g-o] ^ ^ 
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°}-$rsL ?l«fl>H $-tf\7]7)±r, A]^Eflo^ A>-§-^ofl rcfej-^ 

*fl*JM ^^lS. W. Hfil^L ol^> ^o])A^ ^cfl-g-717131 tfli3j°l 
afl^l ^H^-^Eil- «a oils ^^^>7lS 

31 $icf. i^B^" 3^^, ^oj-^^^KlO), tilclJL ^1^*^(11), -51— H ^ 
o>ol y.^^1 (Host -PCI Bridge)(12), ^12.51(13), *}t]SL ^(14), 2.k)SL 
^H*bK15), ^ ^1^1-^(16), 7 r El «l^(Card BUS) ^H#e1(17), 3r)^d>ol of 
oH^oflol ti.^^l(PCI-ISA Bridge)(18), <^XAl7l(LCD)(19), *r o l^(20), ^ 
51 7lJ5LEL(21) SJ.oi.fr #*11 94^ ^^^cf. 

^-71 sM^H oVolofl^oflol ti.^^1 (18)^1^, *l2i ^ (CMOS-RAM) ( 180) °1 

^5)^, #7l *>*1^ (20)<*Hfe #(200)3f «g(201), =lz)h 71 IE 
J?l Hi- &|( 203)7} i^- ^£tk 

^>7l ^^a^l7l(19)^ ( £ 2^11 w}<2}- ^-ol ; CCFL(Cold Cathode 

Fluorescence Lamp) lk~8r ^r^-^^V( 190)^1- ^^^^71(19)^1 # 

S# ^^S^l7l ^-71 S^^Hfe, aflBlel 
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^€(31) AC #31(32)1-, elfS £€:^H ^*}7] 

HQ ^§"^-(30)^, ^7] ^"^(30)* 7^ <&7}S)±r 31 1^ 

o. ^^^^s(Pulse Width Modulation) 113l<*\] ±.$\%^<$ f ^7) 

±.*K 190)3. 9l7\z>}7] ifltb ^1^^(33)7> 5Lf- ^^t}. 

-lz)JL <#7] ^l^Ei^ PWM ^J^fe, ^ 100 ~ 400Hz* ^-g-*}^ , °1 % 
^5] ^4^r« ^4. ^ 270Hz# -id^r^, °1 ^r^Hr^) £ EpJ = 

Bl» H"7] sfl'lHl 0% ~ 100%?}*1 7>^A]7l^>| o) °\*]B\(33)g. #^ 

tb^, -8-71 £1*) EK 33 HI A^ ^"71 o>o]^ (20)^-3^- #^5]^ PWM 
^7]S)o] #^ S^7l^ ^^>(190)S 

^, ^cfl-§-7l7l£l UflE^ A>-§-Al^> ^7} V^o] A^^o] A>-g- 

^3L*1 71^1 i^lS^iLS. "Ji^ PWM ^^Hr"* °l-g-*Kr -E.H. 

El (Burst mode)^, #7l PWM^^^- ^3.*\7]<!] Hefl^ ^sHr^ -#2- 
H^SLS. 3^^* ^5^1 71 711 S)^ 
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l23> o]d\] nj-el-, ^-£30.5. PWM ^r^Hr ^3*1, ^^a^l7ls] SEfl^j 

^=Hr* %>S^H ^^*>7fl 5)^1, >^7l PWM ^^K^ ^"71 SS^l ^ 
*r*j ^71 ^sHM ntifl^r Ji^ 15Hz ifl*l 30Hz 3.711 ^^*>7fl , =l 
7> 15Hz ol^>7> Slfe ^-f , ^2)-^ ^ 0_=L ^^S^]7H ±°)Z,7} 

<24> ^3, ^^Hr 7^05. ^o]^7> u)-^ 1 ^ 7>^>$-§- ^sH^, 
<25> F = ABStPWM ^4^r- ^r4^r x n)], 

<26> °i7l^ n = 1,2,3,4 5*1, 

<27> F > 15 ©l^S ^^o]j7 ( F < 15 °1^'-I-S>3}*MI 5)2.3., ^^a^l7l^ 5. 

31 o] ^2}-^, ^ Vsync ^^7> 60Hz ?1 ^-f , 60Hz^l ^^Hr N*> «fl^ 

<28> 60*1 = 60, 60*2 = 120, 60*3 = 180, 60*4 = 240, 60*5 = 300 °]5L, 

<29> Ol ^sK-l-o] PWM ^^7> £4. 

<30> 90 150 210 270 

<3i> n^^H ^3>^#ol PWM ^sf^rS. ^ 7>^*}J1, ol ^ 210Hz SE^ 

270Hz* igo) a}-%--s}jl 9X^. 

<32> ^U^Hfe, 

<33> ^^^^71^ £sfl<g ^s^r (Vsync )7> 60Hz ^ nfl , 

<34> {(60xi)+(60/2)}±15 = 75-105, {(60X2)+(60/2)}± 15 = 135-165 

<35> {(60X3)+(60/2)}±15 = 195-225, {(60x4)+(60/2)}± 15 = 255-285 
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{(60X5)+(60/2)}±15 = 315-345, S. £H , 

°1 ^ 270Hz* PWM ^4^3. ^^M^, 60Hz 4*}wfl^£l 2404 5^wfl^r < ?l 
3004 Wtfr 30^^ ^(Gap)o] 9X^. nH*H ^Jl#-^ <8^SM 7} 

^"71 270HzS. ^r^Hr fl4M #3^1- ^ 5£tt 

4 255Hz ~ 285Hz *W7> ^t}. 

Vsync ^^HM #^-7> 1 7] , ofl-g 60Hz^l tb 

^^r°l °-^^l7]# AV-g-tb^, PWM ^r^Hr* A oM 4 ^ ^ ^^*H 
A>-§-«fl£ JjLyj-^^ <a^ S _X\ 7 }o) f^7> #o\z\jL Vsync ^^Hr^ 45Hz, 57Hz, 
60Hz S. <qz\7}*]2] °A^S.*}7)7} ^ *>-8-33r , ^3^71 

afl-fr #<H, SMSC ^-f, PWM #^ol 275Hz7> 7>^>eJ-. 

^7l 275Hzl- f|7l *lH PWM ^r^Hr^. ^S}7fl *\&, ^&A\7}*\ Hefl^ 
^^Hr7> 60Hz°)l*m ^S.^ $M -§-*M ^sH D i, ^fiA]7l2j Vsync ^4 
=r» 57HzS. Af-g-^ ^^Ml^, 57Hz^ 5^7} 285 °1 B.S. 10Hz^ ^7fl*>c*| 
^i^^S S^* 5 * ^^t^l SL*V, ^^^Al7l^) Vsync ^4^r« 

45Hz5. A>-g-*>^ <H1^-, 45Hz^ 6nfl*r7> 270H Z o)^.S 5Hz^ ^ €^fl*>*l 

« *fl, ^^KM 7}°] l|7l *fl<H PWM ^^Hrfe ^€ ^^Hr* 
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PWM ^^sq- HBfl-y ^JLII^SlS. S^l^l o.^ 7> ol^cf. 

^ <^^1 7} 2] <?l^Ei ^i^^S ^S^T 9? "o V ^* *fl*#4) 5U4. 

^ ^4 ^*fl ^-^^, ^^^1714 «>7l# S^*>7l ^ 

& ^<3] ^*fl ^-8: <^^4 <*\$3.*\ 71 # ^uj-S] olH^* A]~g-€r} 

^:^-4i7>sl 33 pwm ^ ^^Hr^ SJS.^- *>7) ^^§^1714 

*1714; ^7) <*^g_X\7}<>] m^.o]^M. ofl^^Al7l ^^4; ^-71 <2«^^l7l 
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S^sHr-i- 7>^a]^ #?^Kr PWM ^€"^r^; A oM PWM 7>^^ || 

<45> ^-71 PWM ^«r^r^, H^fl iflsj ^^^1 7}^^o s <y^€ *fl, "331* 

7>^^# 7}*U, iflS] ^SHM* 7>^£l£S. aJ^s} ^ o. ^io S *Vcf. 

<46> . -^71 PWM ^^Hr^, MHH 71-^ s]^ 7>^ PWM ^iLl- ^ 

^1 1 ^"71 1 ^f-frlH ^^5]^ 7>^ PWM ^Ji^l 7]^*V 

^tb H-7lS^^4^ "^SKr ^ 2 ^^^^2}-; ^71 ^sj-^f^^cq ^ 

^ ^71 ^1 2 ^ UH^, 7>^^ ^7)21^.^^ #3*Kf Wjiil 

<47> ^"71 PWM £^#£r, #71 ^1 1 ^^^^ OlB^o. ^3)^3. 

< 48 > Aj-71 <^S^7m, ^^7}7}o\} °}&S)^ 3* ^ 

<49 > 4>7i ^h^^, <5«^s^i7i^ ^sHr» ^h^ji, Heii<y ^Sf^^l 

tfi*t- PWM7>^^^.^, <^&X| 7 1 £Ms^i» #^*Rr ell^H 
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7} H&D<y ^sHr°fl tfltb PWM7>^^^, #7] ^^S^l7l ^H^l «]-7l^^^iLl- 

<#7) 7>^PWM^7^1^, tflSj 7>^^O.S <y^€ ^^t!- 

7|-^^# 7}*)JL, ^ ^^rS. 7}*m^ *H=]*r ^ ^ o. S *V 

t*. ■ 

^•71 7>^PWM^r^^, iJHH 7>^£]^ 7}^ PWM ^J±§ ^^Rr 

*M «3 3^*14; ^>7l *fl 1 ^^^r^» ^-efl^| 7 ><£ PWM 7)^tb 

4 #7i ^i 2 ^^m^ «i^H, 7>^s i>7i^^^^» #^*Rr 
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<56> £ 3£r <|J ^AHHl 4= ^^S^l7l^ <£k\B\ ^^#^2: 

3M<3} ^eflo] ^4^= (LCD Frame Frequency)!- ^ 
€ s]Hefl^l 3HH ^1<H ^-(refresh rate control driver) (200)1- X^tr4. #7l 
*n°W200)*r f £<g*fl;*fl(0S)« #i£|*H=- ^-g- ^o]«(200)^, 
^t^^o]^ H eH<y €3*H, o]^ <3^H ^l^&l PWM ^r^Hrl- 7> 

<58> 1^<^i <^5>1 71(230)^-, icH^^fE], PDA, 3E^ cfl^E ^- =g « E -1 

-§-ofl °l-§-^^ °Jj^SA)7ll- M-ErHfic}.. 4>7l ^5*171(230)^, <#7] 

^SeflAl e flo]H ^H^-(200)51 <^i=^-I-3M s E fl<y 

60Hz°lH 57Hz ^.elJI 45Hz 7>^ ^H^^f. ^7} ^t^^eflo] h^oi 

^5]^^lcf. 4^ ^H^" S^Bl iEfe PDA WflB^ °l-g-^" °J|, A o V 

71 <^^#3H I£Z]}<£ ^^7} 7>^ T^H^Cf. 

<59> #7] ^^SAl7l(230)^ wl^^. SHI- ei (210)^ *iH# t£o>^ z}-^ s^l^l 

it S^H^i^r. wlcli ^^^5^(210)^1 *1H# ^-oM HEfl^ ^4 
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■<S>0> 3E*h **8«1H*r #7l 4(230)4 ^Eflol ^3f^7> 7>^ ^ nfl , 

<2fl^X44(230)4 ^l^soj o]^^ ^4^ 7}i£ 2^Hr ^^8: if-44. 
^-7} ^4^1-3H S.A) ^^(260)^, «^4^-I-3M4 fl 7] 1- 3^44 4*<I4 
^-§-=144^ ^4i7l-o)rf. rc}-44 #7] 3.4 ^(260)4 fM *)H ^:£°H 44 
4 #4 *| 3 4 ^€^4 (220) 4 ^-7].7> cj-STfl 44^4. 

<61> ^£44 ^ = (260)4 H-711- 2:^44 4*114 &|5.e)] A] 

44^(200)44 Tg7}2zz£^2LS%, 7>^ PWM *H^j1, 7>^ PWM ^IJ: #3 

* 4tt #4 44-?-(230)-I- £^4. #4 ^444^(230)^, 4°13 
SMSC 4°l33-H.S44» ol-g-^t)-. 

<62> 514 4 oi /^HHHfe, 4^a4 7i .^4 44» ^MW^ ¥ 

4H44 efloiH ^H-f-7} 4\d 11444^44 ^4ji flfe ^Bfl# 444 

i &4. °14£r ^B^-^4» ^4 4^4 ^^44 SAj^l, 7^=4 
QSr ^#44 44« 4^ 44^* ^4^ 44 44 n -£44« 

444^ 5U4 4^44. ZL51M- #7l *j^3.444 7>^ =efl<y ^4^4 444 

7>^ pwm ^J±« #3*Hr ^ 4 4-^°] 4. 444 #4 

11-7144-^4 4 Hell 4 efloi^ 44 w-^, ^1 031^^44 ^5.4 44* 4^ ^ 
>*H4 «■ nfl, 444 44^4 7^44. 
<63> #7l 7>^ PWM ^iL^r, PWM ^-^44 7}^_ PWM ^Ji# ^38* 

nfl, ^4 444^ 43^4^7} ^ 5^4 ^44 44. ^#4fe ^4 

4444 £4, ^4^4 7>^^41- 150Hz44 300Hz 44s ^^§^4^, #7l 7} 
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^ PWM ^ILtt, 0.011-B # 0.5Hz^ 7>^^ Ol-H<M 3l-H a>o]c>) ^ 

#7l H"7lX|<H-¥-(230)fe, PWM ^^(240)^1 £M 7>^ PWM ^ 

#^ fV^^^ 7 rpWM' ^^(240)^, H7lS^iLol] 7l^*lH pwm ^iL# 7> 
ig^H (250)2. PWM^- <?]tHEK250)Tr, 7}&& PWM ^Is^l 

o]7V^l<a-^: ^^#3H^ ^(260H1 

£A13£)J1 9l±r ^HHH #7l PWM ^^(240)1- «?ltf|EK 250)2} 
^#£|-JL 9X^1^, #7l PWM ^^(240)€- ^l^Bl (250)o)l ^°1 ^#*> 
^ 7>^^>cf. o]^^r, #7l ^l^Ei(250) #7] PWM ^^(240)^ ^ 

## ^7>tflAi ojiHo^cj.. 

#7l PWM ^^(240)2} <^ ^AH]^. £ 4^1 £A] J7 Ol^. Zl ^-g; ?J 

^1 #3]^, 7>^ PWM ^*Rr ^^Hl ^^-8: ^^^^^ * 

A^7\ ^tb efl^ ^#o] <&t\. #7l ^#£-, NPN^ S31*l^ 

Ei(D^ PNP^ H^fi^^(Q2)7l- flul, #71 H^l^o] zj- ^-ofl 

#(R1,R2,R3,R4)°1 

#7l Eflf AlHH^l #^^ofl ^^(p)^. ^^^£^(€1)71- ^^tK 

#71 ^^(P)# ^712] ^#o] ^^SlcH^lcf. # 7 ] 7>^ PWM 

^7}- #71 efl^ Al^H^l ^#-8: ^-*1H 7>^ PWM ^ 

Ji7> #*5H ^71 AlSL^^^l oj-g-Sji, o><^ ( a o > 7 ] ^^(p)^ 

^4"^ 7}& PWM ^^.7> ^7121 Al^^el<>)l °l-§-£)<H*} 
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A. 

<68> #71 ^^(PH ^7lfe, OP «9 = (Ui)4, ^"71 OP <g = (Ul)Sl 

^S\$r &<&-^ ^«fl^>7l ^ ^^(R12,R13,R14)1-S. °1^-<H^. 
.n ^7] OP <gH.(Ul)3 #^^cHl^ ^*J-(R9)# PNP^ H^1^EKQ3)7> <£ 

<69> #7] ^7l^ OP «g = (U2H*1 lH3* 3«M ^ 

7}>£ PWM ^^.<H) ttf^i ^s^^ ^^r^Hr-I- ^S^l 7} ^ ^^cf. 
ZL5]JL H^1^BKQ3)^, ^"71 ^7121 tM§*1H iH^fe S^o] 

S^-S 141, ^7] 7fl3flAlEi(C2)Sl ^^^<a-o] HBj- S igo^ - o^-IL 

<70> ZL^Jl ^-71 ^^^(P)^ ^5|-S]^ 7>^ PWM ^iL^, 0P<SH(U2)£] 'a^^V 

3. ^€4. <#7) OP <g = (U2)£| S <4€- ^^^7H1^ fM^^iL 

7> ^SM^t}. ^-71 H-712:^^^, ^^tifl# ^ ^%HR18,R20)2}- 
(R21), 7fl3fl^lBl(C20)* **fl^i h1jE71^ ^3*1 OP <S = (U2)<^| ^^€4. 

<7i> ^-7] ^iLS °l-?-<H*l a. ^-^ofl afs. ofl^^^eflcl^ o]^ E ^ 

PWM 2:^*1 ^^-^ofl tfl«fl^ #3^ii7l^ tb^-. 

<72> ^H^-^^fEl , PDA ^7]7)^, *]^*\ A>-g-^611 t^E^ <8» ^ 5*1 

0)3 ^l^* ^«fl^ 6B^SAl7l^ =e]i<y ^sHr» S^Sfl^c-fl, o]<4 
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<73> -f^d, ^l-g-^ ^^^r 4^-^ ol-f- 0 ^*}. £ l ZL^JL 3E. 

2<H1 S.A]£\3L flfe tf><4 £oj f Aj^flofl tiflE-l5l(31) *M<?1*1 Hi 

^ <H^El(32) ^<d*l^r ^^^-(30)* *H3(20HH ^-o] 

it ^1(10)5. ^tW. 

<74> A^l^ Al-g-^oll 2]*))^ <^^1 71(220)^1 ^ 

sHr« ^.£.7} t4) ( ^H^-(200)^ «1^ flH-f-ei (210)» ^H^H 

^^^171(220)^1 Hel]^ ^r^Hr* 60Hz 57Hz -> 45Hz5. 7>*I ^Ht!:4. ^ 
Jl ^H-^(200)^r, ^7l 7>^ PWM 7}Q PWM ^SHMI tiHl^V°l -?r Bl- 

°J ^til« -fi-^KE^- i^S^il* il-7l ^H-^-(230)S 

<75> <#7] H-7l»H : ¥-(230)^ I #7) &7}2i^£.<£ A ^^IJUDC z)M 5E 

fe- ^^Hr^ -Sr Hf<y ^El ^H^l^)2l- 7>^ PWM ^£.91 B °J^Jl(DC ^<y- 

31 1 Hi^ ^^1 ^r^Hr^ Ej-oj =e! *lH^l3L)# PWM ^^-¥-(240)^1 #3th=h 

<76> PWM ^^(240)^, £. 4°H oi^ -^^HHl^sq- ^-o], on^c] 

^§5llolo] He fl<y ^2}-^7> ^SH^ o]9\- <£?5-n*] &7}7]}o] ^^5. 

<77> £a]s)ji ^AHloflAi, PWM ^#^-(250)^, A ^^^IJlsq- B ^-ilJl-I- 

SJ3*IH ^^ii* ^^(250)5. ^, ^"71 B ^^a]^^. x\v 
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B ^^eflt ^ ^=|<H ^^(PHl ^7>^Cf. ^71^ 2)3. 

^Sj-S]^ U)M7}°1 QP«gn(u2)Sl til^^^H «g ^SH^lt]-. ^7] 

0P^H(U2)^ ^#*Rr, gMa^JSofl = ^5f5)^ A^-ti^-i- W. 

^-7] 0P^^(U2)^ ^ 0 ^^l5t alill^ -ids* #^*}7fl ^rf. 

A o v 7l B ^^^1^7> 0 - 3lrB(PWM ^ ^ 7j-*£ -> DC ^ £ 
*r 7>^ DC iSfl^)A>ol #o] <y^^ ttfl, 150Hz 300Hz3. 7>^£]£^- ^Tfl 

51^, 150Hz£l 7>^^ ^711 0.01V # 0.5Hz7> ^2>^>7fl ^cf. 

^, 0V -> 150Hz, 0.02V -> 151Hz, 0.04V 152Hz, 0.06V -> 153Hz, 

IV -> 200Hz, 1.02V -* 201Hz 2V -» 250Hz, 2.02V ^ 

251Hz, 2.04V — 252Hz 2.98V -»• 299Hz, 3V -> 300Hz7l- ^ 

A. 

tHa, ^"71 Sj3*=)^-M°l (220)3 ^s)-^7> 60Hz -» 57Hz ^45HzS. 

^sj-^- , ^"71 Hell^ ^^ofl ^x] ^2)^^ H"7l^lH PWM ^^K^ 

60Hz ^ afl, 

{(60xi)+(60/2)} = 90, {(60x2)+(60/2)} = 150, 
{(60x3)+(60/2)} = 210, {(60x4)+(60/2)> = 270, 
{(60X5)+(60/2)} = 330, 
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*?s> 57Hz «H n fl, 

<86> {(57Xl)+(57/2)> = 85.5, {(57X2)+(57/2)} = 142.5, 

<87> {(57X3)+(57/2)} = 199.5, {(57X4)+(57/2)} = 256.5, 

<88> {(57X5)+(57/2)> = 313.5 

<89> HE]JL 45Hz «a nfl, 

<90> {(45xi)+(45/2)} = 67.5, {(45X2)+(45/2)} = 112.5 

<9i> {(45X3)+(45/2)} = 157.5, {(45X4)+(45/2)} = 202.5 

<92> {(45x5)+(45/2)> = 247.5, 7} ^tf. 

<93> o]tQ pwm ^4^^ 150Hz<*(H 300Hz-A>o]s. ^ ^o. jel=L, #7l 

<94> 60Hz «J nfl 270Hz °]JL, 57Hz ^ nfl 256.5Hz°M, 45Hz ^ ^ 202. 57> 

<95> ^-7] ^sHr^.^ ^. 7 ) DC ^oj. bJI^a-I 60Hz «J 2.4V7> 57Hz ^ 



nfl 2.13V7> 45Hz «a 1.05V°ll ^fl 1 ^*}. #7] efl^o] # 7 1 

PWM ^^(240)^] 7>^ PWM ^J±7> Sjx^, o] &7}*\}°] ^-(230)«H]^i 

DC #^*>7iq- Sl^r PWM ^5}^ -8: B}-<y ^Alil #^5] 

<H*H DC ^-ff-^ ^ ^>-§-^cf. nq-ej-^ -#7] e]^eflX| eflojE ^H^OOHH^b 

(230HH PWM ^^-(240)3. 7\^\S.^ ^^Jif #^th=h 
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PWM ^S. <£!-§-SlM 7}^sl<H^luf. 

<97> ^, ^^c]^#5l)ol (220)^1 aeflo] ^sj-^7> 60Hz«a *fl, H"7]»H ^-(230)^1 

2.4V 7>^ PWM ^it PWM ^^(240)^1^^- #7l 2,4V» ^n*} 

JL, 270Hz^ 7>^ PWM °1 ^IJL^r °1^BK250)^1 ^^JL, 9l*\ 

3(250)^ ^7} ^Sj-^ofl ^7lSH £ 5^1 £A]£]J1 ol^ o. ofl^t^^j 

<=>} ^H(260)S #^^tq-. olnfl^ ^^^£1- F = 30 

(60Hz^1 4wfl^r7> 240°} JL, °1 270^ HlS*^ 30^) *>°l7> ^M9). F 

> 15 Et&^r ^-e) ^ 7}^m on^tq^eflo] *>^€ ^-*K<1S ^7)7} 

<98> S£tb, °1 (220)21 ^5fl<a ^^7} 57Hz<a nfl , H-7l*j|<H «.(230) 

2.13V 7}^ PWM PWM ^^-(240)^1^ -#7l 2,13V# <g 

^^>ZL, 256. 5Hz^ 7>^ PWM #3***. °1 ^]Jl^ <tl ^ 3 (250)^] 

o^£)j!, <?] 1^(250)^ #7] ^^o\] ^-y]s\o] 5L 5<H] 5L*)S\51 $Hr #34^ 
-8: ^^^i^eflol ^(260)5. ^7_Hg -g^S* 

F = 28.5 ^14(57Hz^ 5«fl^7]- 285°1 JL, 0} ^ 256.64 h1jSLS>^ 28.5^1 
°}7\ ^3). F > 15 2:?d-8: ^«-*| ^ 7>^H o^r^H sg^^r <?> 

<99 > 4^) u -i V AS, <^^1-3H (220)^1 ^sfl^ ^4^7} 45Hz^ , ^7)^H^- 

(230)<HH^r 1.05V 7>^ PWM ^H-fr PWM ^-^(240)^-^ ^7) 1.05V 
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» ^J^^oL, 202. 5Hz^ 7>^ PWM -ilJl* °1 ^Isfe 91*}*-] (250 H <g 

<^t^#elH ^H(26))5. <>]«fl^l A o v JL*B] #^Kr 

F = 22.5 °lt}(45Hz^ 5«fl^r7> 225°lJI, <>] 202.5^ wlS*}^ 22.5^1 x}°)7} 

^3). F > 15 2:7d^ #^§1 ^ 7>^*M «3fl^^#eflc] ^€ 

<ioo> ^-o] m}-^ cfl^^^l-^lol^ igsj-^ ^^(vsync)!- ^r=- 

*}JI, *1 He11<y ^^Ht^I ^1 PWM ^r^HrS. 7>^?fl 

^ 7l#^ «^^r ^<Mltb ^^ofl 7l7fl^ 5] ^ ^Jo] o>q 

<103> ^^l^M^ Hefl <y ^^1- 7^^ nfl, oll^Ei *>7j 
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tlwl^ 4i^>« ^ ojj^^^ 

31 s^ofl ^ pwm Jl4^^S. *]]^3Hr 7>^^. 

^*t), £ i^H^- 3=3, PDAS} ^ ^rfl-§-7l7l ^ tfliH ^ 

*M , S-H tq^l-eflol (Mobile Display) f-^ ^^l-^M-I- a}-§-*}^ 

A>-g-*}^ ^tfl^-7l7lofl^ 7 >^ ^Z])<$ 
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13^* 1] 

#7l *lH^cH*l #^3^ PWM7>^^^1 <a-§-*iH, ^7i ^^aA]7i ^s. 
^ gM^^rSHr* 7l-^Al^ PWM 

^-7) PWM 7>^^ ^l^^sl-^ofl ?§-7)5\o] <%m*<#-i: <%^3. 

Al7l ^^Hr 91^]^ i^*H ^^TT ^^l^S] Ol^E-^ lif^ 

13 t 1 * 2] 

^7] pwm ^^^-b-, n*^^ ^ 7\^^.s. nfl, <a^*> 

7>^^ <H^»^ ifl^ ^^3. 7}&S\^ *$7\m ^3 -2.3. *Kr 

[3^8" 3] 
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#71 PWM £€=7^£r, ^HH 7>^s]^ PWM ^iL# °J ^ ^-cr 

*fl i 

#71 ^ ^7} *fl 2 <y^^5l ^ 7>^^ 

il-71^^^2}-^* #^*Rr WliE^^ 5LW«^ ^3^7 ^^^^7151 ©l^E) ^ 

4] 

*H 3 %H1 , 

#7i pwm #7i ^i i <$e\^°) °m&Sr <£*^m^ #^ai 

^ M*B^ ell^AlHH^^ -o\ 5£W<^ ^^21^ 6n^s*l7lsl ^ltt^ 
1 %H1 SI^H, 

#71 -5«^^l7l^, *rfl-g-7l7Hl ol-g-51^ ^^IS ^ °-«^SAl7l 

ol OlBlE-1 ^i^^S ^5j-^r Sl^*}. 
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6] 

*ll 5 *<M1 91°]*], 

^•71 3MH ^7} PWM 

#^*Rr i^H^* nM^fe <^3L*1 7 )°] + 

I^Jt 1 * 7] 

^•71 eflojs ^H*-*] n^oi ^^-wJ-o> agflcy ^sj. 

8] 
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13^8- 9] 

A <M 7>^^ ^"7)2:^^21-^011 ^7l£H og^^oj-^. ^^A^l 3^ 

[3^3- 10] 

*ii 9 ^hi 5a<>H, 

7>^^ 7Hi, <H^«^ ^ ^^3. 7}^S\5m 4o]5)^ ^ ^^SLsL 
11] 

*ll 10 &<H^, 

^7l 71-^PWM^lTr, vfloj)^ 7>^S)^ 7}^ PWM ^ ^*Rr 

*il i ^^M; 

^7} 7]} 1 ^^^-7^11- -f-SIH ^^5]^ 7>^ PWM ^J£°fl 7}S,^ ^5)^ ^ 
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[5L 2] 



31 




180 
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3] 



200 



saw a (os) 



£IHdlAMlOIM(LCD Frame ^H r 40 



210 



:Vsync 60Hz->57Hz->45Hzf 
LCD Frame ^W5>m 



.220 



^SCI^MSilOl 



:LCD Frame 
(Vsync:45Hz) 



:LCD Frame 
(Vsync:57Hz) 



:LCD Frame 
(Vsync:60Hz) 





wd\ §e 


PWM 






B 

.240 




c 



250 



^Hf4=Pr£ PWM) Oil =}| £jOi 



^sa^Maioi as 



Vsync:45Hz 

f=ABS [202.5- (45*n)] 
n=1.2,2.... 

£14:2* f=22.5S 1501 4S 



.260 



Vsync:57Hz 

f=ABS[256.5- (57*n)] 
n=1,2,3.... 

f=28.5^ 150l^gj 



Vsync:45Hz 

:LCD 2l3i^ BrtiJ&tS 



Vsync:45Hz 
f=ABS[270- (60*n)] 
n=1,2,2,... 

f=30^ 150I&S 



Vsync:57Hz 



Vsync:60Hz 

:LCD SSgg ttgatB 2J£ 
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[51 4] 
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5] 



b e§>^ ^^a^ pwm 



On time duty[%] 
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